Three new and four known iridoids have been isolated from the leaves of Spathodea campanulata, the structures of the new compounds were determined as 6-O-trans-caffeoyl-decinnamoyl globularimin, 6-O-trans-caffeoyl-asystasioside E and 6-O-trans-caffeoyl-5,7-bisdeoxycynanchoside and provisionally named as spatheosides A (1), B (2) and C (3) respectively. The known iridoids were identified as verminoside (4), 6′-O-trans-caffeoyl-loganic acid (5), catalpol (6) and ajugol (7). The structures of the isolated compounds were characterized by different spectroscopic methods.
Spathodea campanulata P. Beauvais (Bignoniaceae)
is widely distributed in Africa [1,2a] and known as African tulip tree. It is cultivated in Egypt as an ornamental plant and used in folk medicine [2a,2b] . Reviewing the current literature indicated that anthocyanins are found in the flowers, sterols and triterpenoides in the leaves and stem bark [3a-3f] , phenolic compounds, flavonoids [2b, 4a-4c] and iridoids in the roots and leaves [2b,4d,4e] . Known bioactivities of the flowers and stem-bark include insect mortality, hypoglycemic, anticomplement, anti HIV, antimalarial and molluscicidal activities as well as antifungal activity of roots [2b,3e,5a-5e] . This work presents the isolation and structural elucidation of three new iridoids; spatheosides A (1), B (2) and C (3), in addition to four known iridoid glucosides; verminoside (4), 6′-O-trans-caffeoyl loganic acid (5), catalpol (6) and ajugol (7) from the methanolic extract of the air-dried powdered leaves of Spathodea campanulata P. Beauvais. Catalpol is reported here for the first time from the genus Spathodea.
Compound 1 exhibited twenty-four carbon atoms and a molecular ion peak at m/z 541 [M-H]⎯ from the 13 C NMR and negative FAB-MS spectra respectively. The 13 C and 1 H NMR spectral analysis in conjunction with DEPT mode measurements (Tables 1, 2) and HSQC analysis of 1 showed a signal at δ C 99.5 with δ H 4.56 (1H, d, J = 7.8 Hz) corresponding to an anomeric carbon and proton respectively of a β-glucopyranosyl moiety [6a] . The 1 H NMR spectral data (Table 2) suggested three aromatic proton signals at δ H 6.95 (d, J = 1.7 Hz), 6.68 (d, J = 8.3 Hz) and 6.85 (dd, J = 1.7, 8.3 Hz), with ABX substitution pattern. These three aromatic protons in addition to two olefinic protons (AB system) at δ H 7.49 and 6.21 (each d, J = 15.9 Hz) and one carbonyl carbon at δ C 169.2 with a peak at 1676 cm -1 in the IR spectrum indicated the presence of trans-caffeoyl moiety [6b]. In addition to the presence of glucosyl and caffeoyl moieties, 13 C and 1 H NMR data (Tables 1, 2) respectively showed the presence of a double bond at δ C 140.8 and 106.0 with δ H 6.16 (dd, J = 2.0, 6.4 Hz) and 5.13 (dd, J = 3.4, 6.4 Hz) respectively, one acetal at δ C 93.0 with δ H 5.44 (d, J = 4.2 Hz), methine and oxymethine groups at δ C 36.6, 85.8, 84.3 and 48.4 Figure 1 ). Comparing the 13 C and 1 H NMR spectral data (Tables 1, 2) of the iridoid glucoside moiety with that reported for related compounds; paulownioside, 10-decinnamoyl globularimin and 10-decinnamoyl globularinin [6c], 6-O-phydroxybenzoyl-10-decinnamoyl globularimin [6a] , stereospermoside [6d] indicated the presence of a 10-decinnamoyl globularimin structure. The chemical shifts of C-6 (δ C 85.8), C-7 (δ C 84.3) and C-8 (δ C 80.7) indicated the same orientation at C-6, C-7 and C-8 as 10-decinnamoyl globularimin, in addition; the β-OH at C-8 was confirmed by a C-9 signal (δ C 48.4) which is a known diagnostic tool [6f,7a] . The linkage of the caffeoyl moiety to C-6 is based on the fact that C-6 signal of 1 that was shifted downfield while C-5 and C-7 were shifted upfield comparing with 10decinnamoyl globularimin [6e,6f] and from HMBC, where a correlation peak was observed between C-9′′ at δ C 169.2 and H-6 at δ H 4.65 (Figure 1 ). Figure 1) . The β-orientation of C-8 hydroxyl group was established as in 1 from the chemical shift of C-9 signal at δ C 48.4 [6f] . On the basis of the above mentioned data, the structure of compound 2 was determined as 6-O-trans-caffeoylasystasioside E and named spatheoside B.
Compound 3 was obtained as an amorphous powder and its negative molecular ion peak was observed at m/z 525 [M-H]⎯ in FAB-MS suggesting that the molecular formula is C 24 H 30 O 13 which is 16 mass unit less than 1. From the 1 H and 13 C-NMR data (Tables 1, 2), fifteen signals were similar to trans-caffeoyl and β-glucopyranosyl moieties of compounds 1 and 2 and the remaining 9 signals were assigned as an iridoid moiety. The spectral data (Tables 1, 2) , showed the presence of α-hydroxymethyl group (C-10) at δ C 68.0 indicated from the δ C 51.5 of C-9 [6f,7a], methylene group at δ C 42.7 and hydroxylated methine at δ C 80.5 which in addition to the remaining five signals indicated the presence of 5,7bisdeoxycynanchoside [7a] . The assignment of the compound was established through 2D NMR spectroscopy ( 1 H-1 H COSY, HSQC and HMBC). The attachment of the trans-caffeoyl moiety to the iridoid was confirmed by HMBC as in compounds 1 and 2 (Figure 1) and by comparing the data with that of 6-O-p-hydroxybenzoyl-5,7-bisdeoxycynanchoside [6a] and 5,7-bisdeoxycynanchoside where the C-6 methine signal was shifted downfield while C-5 and C-7 were shifted upfield [7a] . From the above data compound 3 was established as 6-O-trans-caffeoyl-5,7-bisdeoxycynanchoside and named spatheoside C. 
Extraction and isolation:
The air-dried powdered leaves (4.6 kg) were exhaustively extracted with hot methanol. The methanolic extract was concentrated in vacuo till dryness. The residue (876 g) was suspended in water and extracted with diethyl ether. The aqueous layer, after evaporation to a minimum volume, was subjected to a Diaion HP-20 CC and eluted successively with water, 50% MeOH, MeOH and finally acetone. 40 g of the residue of 50% MeOH eluate (270 g) was subjected to a silica gel CC using CH 2 Cl 2 -MeOH-H 2 O (90:10:1 to 60:40:10) gradient as eluting systems to give five fractions (Fractions I, II, III, IV and V). Fraction II (12 g) was left for precipitation giving compound 4 (5 g). Fraction III (3.5 g) was chromatographed on silica gel CC using CH 2 Cl 2 :MeOH:H 2 O (80:20:2) as a solvent system, where three fractions were obtained (Fr-III-1 to Fr-III-3). Fraction Fr-III-1 (1.4 g) was chromatographed on RP-18 CC using 5% to 20% MeCN gradient as solvent systems, where compound 7 (20 mg) was obtained. Fraction Fr-III-2 (800 mg) was chromatographed on RP-18 CC using 10% to 30% MeCN gradient as solvent systems, where three subfractions were obtained (Fr-III-2-1 to Fr-III-2-3). Fr-III-2-1 (50 mg) was chromatographed on preparative HPLC using ODS column and 32% MeOH as a mobile phase where compound 3 (10 mg) was obtained. Fr-III-2-3 (166 mg) was chromatographed on preparative HPLC using ODS column and 40% MeOH as a mobile phase where compounds 2 (65 mg) and 6 (10 mg) were obtained. Fraction IV (3.6 g) was chromatographed on silica gel CC using EtOAc-MeOH-H 2 O (90:10:1 to 80:20:2) gradient as solvent systems to yield two Gouda subfractions (Fr-IV-1 and Fr-IV-2). Fr-IV-2 (510 mg) was subjected to preparative ODS HPLC using 35% MeOH as eluting system where two compounds 1 (12 mg) and 5 (40 mg) were obtained. 
